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AMENDMENTS TO THE CLAIMS 

Listing of the claims: 

Following is a listing of all claims in the present application, which listing 
supersedes all previously presented claims: 

1 . (Currently Amended) A membrane-electrode structure comprising: 

an anode electrode[[,]]; 

a cathode electrode; and 

a polymer electrolyte membrane made of a sulfonated polyarylene based 
polymer and held between both electrodes, whereinj[:]] 

said cathode electrode comprises an electrode catalyst layer containing a 
catalyst particle having the catalyst loaded on the carbon particles, a pore forming 
member and an ion conducting polymer that is in contact with said polvmer electrolyte 
membrane through said electrode catalyst layer, a ratio of the weight of the ion 
conducting polvmer to the weight of the carbon particles fatio falling within the range of 
from 4t0 1_4 tol .8 i n re l ation to sa i d carbon part i clos, and is i n contact w i th sa i d polymor 
o l ootro l yto mombrano through sa i d oloctrodo catalyst layQrJ [;]]and 

said electrode catalyst layer having pores formed therein bv the pore 
forming member and J=»as a total sum volume of the pores that have a falling w i thin tho 
pore diameter within a range of from 0.01 to 30 //m is egual to or greate r , of poros 
form e d by sa i d por e forming m e mb e r, e qua l to or more than 6.0 jjl/crn^ mg catalyst. 



2. (Original) The membrane-electrode structure according to claim 1. 
wherein the pores formed by said pore forming member have a pore diameter 
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distribution comprising a first peak falling within the pore diameter range from 0.01 to 
0.1 /ym and a second peak falling within the pore diameter range from 0.1 to 1.0 /ym. 

3. (Withdrawn) A polymer electrolyte fuel cell in which in the membrane- 
electrode structure comprising: 
an anode electrode[[,]]; 
a cathode electrode; and 

a polymer electrolyte membrane made of a sulfonated polyarylene based 
polymer and held between both electrodes, wherein 

a fuel gas is supplied to said anode electrode, an oxidant gas less than 50% in 
relative humidity is supplied to said cathode electrode and electric power is thereby 
generated under a low humidified condition, and wherein: 

said cathode electrode comprises an electrode catalyst layer containing a 
catalyst particle having the catalyst loaded on the carbon particles, a pore forming 
member and an ion conducting polymer that is in contact with said polvmer electrolyte 
membrane through said electrode catalyst layer a ratio of the weight of the ion 
conducting polymer to the weight of the carbon particles fatfo falling within the range of 
from 4tO VA tol .8 i n re l at i on to said carbon particles, and i s in contact w i th s ai d polym o r 
o l octrolyto mombrano through said o l octrodo cata l yst l ayor ; 

said electrode catalyst layer having pores formed therein by the pore 
forming member and \^as a total sum volume of the pores that have a fa lli ng w i thin th e 
pore diameter within a range of fal l ing w i th i n th e por e diam e t e r rang e from 0.01 to 30 



TECH/5355 13.1 



-3- 



U.S. Patent Application Number: 10/720,280 
Atty Docket No.: 101175-00041 



/jm is , of the poros form o d by said poro form i ng membor, equal to or greater mefe than 
6.0//l/cm^ mg catalyst; and 

the pores formed by said pore forming member have a pore diameter 
distribution comprising a first peak falling within the pore diameter range of from 0.01 to 
0.1 //m and a second peak falling within the pore diameter range of from 0.1 to 1.0 //m, 
the height of said first peak being higher than the height of said second peak. 

4. (Withdrawn) The polymer electrolyte fuel cell according to claim 3, 
wherein the ion conducting polymer contained in the electrode catalyst layer of said 
cathode electrode has a weight ratio falling within the range of from 1 .2 to 1 .8 in relation 
to said carbon particles. 

5. (Withdrawn) The polymer electrolyte fuel cell according to claim 3, 
wherein the electrode catalyst layer of said cathode electrode is bonded by thermal 
transfer to said polymer electrolyte membrane, and the pore diameter distribution of the 
pores formed by said pore forming member in said electrode catalyst layer, before 
thermal transfer, comprises a third peak in the pore diameter range equal to or more 
than 5 /jrr\, and wherein the height of said third peak falls within the range from 0.9 to 
1 .8 /j\/cm^ mg catalyst in terms of the pore volume. 

6. (Withdrawn) An electric appliance wherein a polymer electrolyte fuel cell 
is used in which: 
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in the membrane-electrode structure comprising an anode electrode, a cathode 
electrode and a polymer electrolyte membrane made of a sulfonated polyarylene based 
polymer and held between both electrodes, a fuel gas is supplied to said anode 
electrode, an oxidant gas less than 50% in relative humidity is supplied to said cathode 
electrode and electric power is thereby generated under a low humidified condition, said 
cathode electrode comprises an electrode catalyst layer containing a catalyst particle 
having the catalyst loaded on the carbon particles, a pore forming member and an ion 
conducting polymer of the weight ratio falling within the range from 1.0 to 1.8 in relation 
to said carbon particles, and is in contact with said polymer electrolyte membrane 
through said electrode catalyst layer; 

said electrode catalyst layer has a total sum volume of the pores falling within the 
pore diameter range from 0.01 to 30 //m, of the pores formed by said pore forming 
member, equal to or more than 6.0/yl/cm^mg catalyst; and 

the pores formed by said pore forming member have a pore diameter distribution 
comprising a first peak falling within the pore diameter range from 0.01 to 0.1 /ym and a 
second peak falling within the pore diameter range from 0.1 to 1 .0 /ym, the height of said 
first peak being higher than the height of said second peak. 

7. (Withdrawn) A transport machine wherein a polymer electrolyte fuel cell is 
used in which: 

In the membrane-electrode structure comprising an anode electrode, a cathode 
electrode and a polymer electrolyte membrane made of a sulfonated polyarylene based 
polymer and held between both electrodes, a fuel gas is supplied to said anode 
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electrode, an oxidant gas less than 50% in relative humidity is supplied to said cathode 
electrode and electric power is thereby generated under a low humidified condition, said 
cathode electrode comprises an electrode catalyst layer containing a catalyst particle 
having the catalyst loaded on the carbon particles, a pore forming member and an ion 
conducting polymer of the weight ratio falling within the range from 1.0 to 1.8 in relation 
to said carbon particles, and is in contact with said polymer electrolyte membrane 
through said electrode catalyst layer; 

said electrode catalyst layer has a total sum volume of the pores falling within the 
pore diameter range from 0.01 to 30 //m, of the pores formed by said pore forming 
member, equal to or more than 6.0//l/cm^ mg catalyst; and 

the pores formed by said pore forming member have a pore diameter distribution 
comprising a first peak falling within the pore diameter range from 0.01 to 0.1 /jvn and a 
second peak falling within the pore diameter range from 0.1 to 1 .0 /ym, the height of said 
first peak being higher than the height of said second peak. 

8. (Currently Amended) A polymer electrolyte fuel cell having in which in tho 
a membrane-electrode structure comprising: 
an anode electrode;[[,]] 
a cathode electrode; and 

a polymer electrolyte membrane made of a sulfonated polyarylene based 
polymer and held between both electrodes, wherein 
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a fuel gas is supplied to said anode electrode, an oxidant gas of 50% or more in 
relative humidity is supplied to said cathode electrode and electric power is thereby 
generated under a highly humidified condition, and wherein[[:]] 

said cathode electrode comprises an electrode catalyst layer containing a 
catalyst particle having the catalyst loaded on the carbon particles, a pore forming 
member and an ion conducting polymer that is in contact with said polymer electrolyte 
membrane through said electrode catalyst laver. a ratio of the weight of the ion 
conducting polymer to the weight of the carbon particles fatle falling within the range of 
from -l-rO 14 tol .8 i n rolat i on to said carbon partiolos, and io i n contact w i th ca i d polymer 
olootro l yto mombrano through said o l octrodo catalyst Idyor ; 

said electrode catalyst layer having pores formed therein by the pore forming 
member, and tes a total sum volume of the pores that have a fa l ling within the pore 
diameter within a range of from 0.01 to 30 yt/m is equal to or greate r , of tho pores formed 
by sa i d poro form i ng mombor, oqua l to or moro than 6.0 fjUcrni^ mg catalyst; and 

the pores formed by said pore forming member have a pore diameter distribution 
comprising a first peak falling within the pore diameter range of from 0.01 to 0.1 yt/m and 
a second peak falling within the pore diameter range of from 0.1 to 1 .0 fjm, the height of 
said first peak being lower than the height of said second peak. 

9. (Currently Amended) The polymer electrolyte fuel cell according to claim 
8, wherein the ion conducting polymer contained in the electrode catalyst layer of said 
cathode electrode falls within the weight ratio range of from 4t0 14 to 1 .6 in relation to 
said carbon particles. 
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10. (Original) The polymer electrolyte fuel cell according to claim 8. wherein 
the electrode catalyst layer of said cathode electrode is bonded by thermal transfer to 
said polymer electrolyte membrane, and the pore diameter distribution of the pores 
formed by said pore forming member in said electrode catalyst layer, before thermal 
transfer, comprises a third peak in the pore diameter range equal to or more than 5 //m, 
and wherein the height of said third peak is 0.18 yc/l/cm^ mg catalyst or more in terms of 
the pore volume. 

11. (Currently Amended) An electric appliance utilizing whoro i n a polymer 
electrolyte fuel cell , the polymer electrolyte fuel cell comprising i s used in wh i ch : 

a iFhthe membrane-electrode structure comprising: 
an anode eIectrode:[[,]] 
a cathode electrode; and 

a polymer electrolyte membrane made of a sulfonated polyarylene based 
polymer and held between both electrodes, wherein a fuel gas is supplied to said anode 
electrode, an oxidant gas of 50% or more in relative humidity is supplied to said cathode 
electrode and electric power is thereby generated under a highly humidified condition, 
and wherein: 

said cathode electrode comprises an electrode catalyst layer containing a 
catalyst particle having the catalyst loaded on the carbon particles, a pore forming 
member and an ion conducting polymer that is in contact with said polymer electrolyte 
membrane through said electrode catalyst layer, a ratio of the weight of the ion 
conducting polymer to the weight of the carbon particles fatie falling within the range of 
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from 4-7O ^A_ to1 .8 in relat i on to said carbon partic l es, and is in contact w i th said po l ymor 
e loctrolyto mombrane through said oloctrod o cata l yst l ay e r ; 

said electrode catalyst layer having pores formed therein by the pore 
forming member, and 1^ a total sum volume of the pores that have a fal li ng with i n th e 
pore diameter within a range of from 0.01 to 30 /jm, is egual to or greate r of tho poros 
formed by said poro form i ng m e mber, equal to or more than 6.0 /j\/crn^ mg catalyst; and 

the pores formed by said pore forming member have a pore diameter 
distribution comprising a first peak falling within the pore diameter range of from 0.01 to 
0.1 jjm and a second peak falling within the pore diameter range of from 0.1 to 1.0 /jm, 
the height of said first peak being lower than the height of said second peak. 

12. (Currently Amended) A transport machine utilizing wh e r e in a polymer 
electrolyte fuel cell , the polvmer electrolvte fuel cell comprising i s used in wh i ch : i n tho 
a membrane-electrode structure comprising: 

an anode electrode;[[,]] 

a cathode electrode; and 

a polymer electrolyte membrane made of a sulfonated polyarylene based 
polymer and held between both electrodes, wherein 

a fuel gas is supplied to said anode electrode, an oxidant gas of 50% or 
more in relative humidity is supplied to said cathode electrode and electric power is 
thereby generated under a highly humidified condition, and wherein 

said cathode electrode comprises an electrode catalyst layer containing a 
catalyst particle having the catalyst loaded on tJw carbon particles, a pore forming 
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member and an ion conducting polymer that is in contact with said polymer electrolyte 
membrane through said electrode catalyst layer, a ratio of the weight of the ion 
conducting polymer to the weight of the carbon particles fatie falling within the range of 
from 4tO 1_4 tol .8 in re l ation to said carbon part i cl e s, and is i n contact with said po l ymer 
ele ctrolyte membrane through sa i d Gloctrode cata l yst layer ; 

said electrode catalyst layer haying pores formed therein by the pore 
forming member and kas a total sum yolume of the pores that haye a fall i ng w i th i n tho 
pore diameter within a range of from 0.01 to 30 jjm is eoual to or greate r , of por o s 
formed by said poro form i ng memb e r, e qual to or mor e than 6.0 //l/cm^ mg catalyst; and 

the pores formed by said pore forming member haye a pore diameter 
distribution comprising a first peak falling within the pore diameter range from 0.01 to 
0.1 /jm a second peak falling within the pore diameter range from 0.1 to 1.0 /jm, the 
height of said first peak being lower than the height of said second peak. 
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